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Afternoon Session

Introduction to the Northwest River Forecast Center
#MDonald Laurine, Development & Operations
Hydrologist

Short-Range (1-10 Day) Forecast Services
ifiKevin Berghoff, Senior Hydrologist

Long-Range (> 10 Day) Forecast Services
#¥Steve King, Hydrologist

Future Developments
#fRick van der Zweep, Hydrologist



Mission of NWRFC

* National Weather Service mission:
Provide weather, hydrologic, and climate forecasts and
warnings... for the protection of life and property...
...and the enhancement of the national economy.

* The NWRFC accomplishes the NWS mission by:

Providing unbiased hydrologic information to a wide
variety of users including:
Short, Medium and Long Range River Forecasts
Water Supply Volume Forecasts
Unregulated Streamflow Estimates



‘\ NWRFC Forecast Usage

* Emergency Management

* Floods

* Drought

* Recreation

* Navigation

* Water Resource Management

* Hydropower Generation

* Fish and Wildlife Conservation
* Energy Marketing / Speculation




National Atmospheric and Oceanic Administration
National Weather Service

122 Weather Forecasts Offices (WFQO’s)

ArchiorEge Junezag
Fairbariks




@ Northwest River Forecast Center

* 314,000 sg mi Area
* Columbia Basin

* Coastal Drainages

of Oregon and Washington
* 6 States plus Canada
* 9 NWS Field Offices (WFQO)




Northwest River Forecast Center

Staffing

* Hydrologists

* Meteorologists
* T Support
* new Service Coordination Hydrologist
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Hydrologic Influence: Precipitation

Normal Precipitation
Annual
(1961-1990)

Source: PRISM



Normal Minimum
Temperature
January
(1961-1990)

Hydrologic Influence: Temperature

Temperature Normal Maximum

Deggﬁg\go Temperature
= 0-10 July
 10- 20 (1961-1990)
I 20- 32
[ 32- 40
40-50

50 - 60
— 60-70
[ 70-80

80 - 90
[]90- 100
B Akove 100

Source: PRISM

Temperature
Degrees F
[ Below 0

0-10
I 10-20
I 20- 32
I 32- 40
40-50
- 50-80
60-70
70-80
[ |80-90
80- 100

% [ Above 100







ELEVATIONAL
AREAL EXTENT
OF SNOW COVER
27-31 Jan 1996

Northwest River
Forecast Center

No Snow
Cloud
Not Estimated

National Operational Hydrologic
Remote Sensing Center

Office of Hydrology
National Weather Service, NOAA
Chanhassen, Mimnesota

nwrd6031

ELEVATIONAL
AREAL EXTENT
OF SNOW COVER
09-13 Feb 1996

Northwest River
Forecast Center

No Snow
Cloud
Not Estimated

National Operational Hydrolngic
Remote Sensing Center

Office of Hydrology
National Weather Service, NOAA
Chanhassen, Minnesota

nwrSahdad

96044213000
NOAA-14 AVHRR
False Color Composite
AVCH13&4asRG&B
NOHRSC / NWS / NOAA



Northwest Flood Examples:
Flash Flood: Heppner 1903




Northwest Flood Examples:
Snowmelt / Levee Failure: Vanport 1948




Historic Events:
Teton Dam Failure 1976




Northwest Flood Examples:
Rain/Snow: Willamette Valley, 1996




-I Northwest Flood Examples:
Rain: Chehalis, WA 2007




NWRFC Cooperators

NWREC

PoP

Power
Utilities

Irrigation




Information Flow: Public




NWRFC Hours of Operation

*October through June
6:00 am - 6:00 pm, 7 days per week

*July through September
6am - 4:30pm, 7 days per week

*Evening and overnight coverage
as dictated by events



Hydrologic Forecasting:
Time Domains




Northwest River Forecast Center
Short Range River Forecast Products

* 10 Day Deterministic
Forecast

* Columbia and Snake River
Basins

* Washington and Oregon
Coastal Rivers

* National Weather Service
River Forecast System
(NWSRFS) Model
#fFlood, Navigation, Water
Management, Recreation
#MModel Inputs, Products




Flood Forecast

":_‘;;"E-lhﬂ'::;“‘-" =

Source. Seattle Times

=%

- Vanport 1948 ;
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Navigation Forecasts

WILLAMETTE -- AT PORTLAND (PRTO3)

Curme nit Tirme

River Stage - (f)

A3 o0z oald A0S oale 080 0edE a4 Daneé oarie DaE0
month fday (FOT)

Latest: 0.73 f [08/70 08.00]

p PNTRN : Fostomated: 20085 p10 C&: 58 POT
Daily stafistics: none available Plotemated: 2006Sa p10 10:55 POT
Observed ——  Forecast Trend —— Flood Leve! e Morthwe =t Rive r Fomcazt Cantar




Low Flow Forecast

RTO3_ D\

inches
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Water Management

NF SANTIAM -- DETROIT DAM (DETO3)

Curent Time |

08/28 10:00]
Dafly statistics: none avaflabie
Observed —  Forecast

1

05

o7




NWS River Forecast System
(NWSRFS)

Typical NWSRFS Configuration

Air Temperature —— Rain - Snow Operation

Observed/Forecast
L J
Precipitation —————————» Snow Model

Observed/Forecast

¥
Soil Moisture Accounting Model

L J
Unit Hydrograph Operation

‘- ] inches
Streamflow ——» Adjustment Technigue ' :

Observed

b4
Routing Operation

 J
Hydrologist ——» Forecast Guidance

1 [SUNTON (0] [SOUMTON ] 1
[ — - , |
Horizontal Seale | SQUWILGINE 09| Vertical Scale

Northllest River Forecast Center




NWS Operations Overview:
Interactive Forecast Procedure

NWS FORECAST GROUP: SANTIAM

1

/ :
forecast

QOOE0E0000000000G0000006E
, Water

500 BBBEB;;BBBB"B“BBBBB;BBBQBBEBBEM | management

17.24 19.12 =20,




NWS RIver Forecast Products

CHEHALIS--AT CENTRALIA (CENWL
County: LEV ate: WA
Latitude:
Bankfull

River Information Plots Wednesday - September 10, 11:29 PDT

he follow & al

CHEHALIS -- AT CENTRALIA (CENW1)

Curme nt T

- AT CENTRALIZ  (CEW
| Flooa

Tine r Stage R: i g Ti
(DT} (£t) (pDT)

month / day (PDT)

of flood flow) (0870 ooj
Daily statistics: none avaiiabie

Observed = Forecast Trend —— Fiood Leve! e

| Hidl umber




Chehalis Forecast Group
Last Updated: 20080219 19:47:15
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Accessing Observed Data Input

www.nwrfc.noaa.gov/weather/10_day.cgi

Yesterday's Precipitation Observed, Forecasted, and Deviation from Forecast

Yesterday’s Observed Precipitation Day 1 (Monday) Precipitation Forecast

A7 LT ;
: | TR YESTERDAY'S

FORECAST

Precipitation { 4 \ | ing | Deviation
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Lt

0.25 10 0.50
0.5010 0.75
Bl 0.75 1.00
Above 1.00

EN--000000
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g
823483y

¥ 1 L f:
Creation Time: Tue, Sep 02 2008 08:11:38 Creation Time: Mon, Sep 01 2008 12:28:11 Creation Time: Tue, Sep 02 2008 08:15:54

Yesterday's Max Temperature Observed, Forecasted, and Dewviation from Forecast

Yesterday’s Maximum Temperatures Day 1 (Monday) Max Temperature Forecast
LY
YESTERDAY'S
FORECAST
- 5 } \
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Baiow O == -
6590 N
13

# |
Creation Time: Mon, Sep 01 2008 12:20:20
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Accessing Forecast Data Input

.noaa.gov/weather/10_day.cqgi

Day 1 (Tuesday) Precipitation Forecast

Frins?

v I
Creation Time: Tue, Sep 02 2008 08:03:27

Day 2 (Wednesday) Precipitation Forecast

Y
LT

i )
Creation Time: Tue, Sep 02 2008 08:04:16

e

Day 1 Forecast
Day 1 (Tuesday) Max Temperature Forecast
.:IT“)'\

Temperature
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9-10

g un?

£ |
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Day 2 Forecast
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£ I
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Day 2 (Wednesday) Min Temperature Forecast

v
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L]

Creation Time: Tue, Sep 02 2008 07:54:10




Accessing Forecast Data Input

www.nwrfc.noaa.gov/weather/3_day.cgi
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Accessing River Forecast Products

Www.nwrfc.noaa.gov

River & Hydrology Map data up
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Northwest River Forecast Center

www.nwrfc.noaa.gov

; National Weather Service

NS Northwest

River Forecast Center

Hydrometerologic
Discussion
HMD Text Product

Home Site Map

| Water

Forccasts nd is subject to change

0- 14 Days
| 14- 120 Days Click map on to zoom

Water Suply Click on Select Option for Station Info and Plots,

p\H:'L“ Click toz Sclect | 700 Zoom to: ,:a. / - : 5 BaSIn Summary
' River Conditions
Weather Condition

| Watch & Warnings
Flood Outlock

Discussion

Past Floods

| River Photos

Hydrologic Cycle

Rivers are expected to......

Weather

Snow
| Observations
Forecasts

Exp For
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Warnings & Watches

Temp & Precip

| Forecasts

Climate

| Climate Forecasts

| Drought
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| Hazard
Assessment

| Indexes

The NWS has a Flood
Warning for....

Manthly Means

| Return Periods

NWRFC Office

| Information

Internal Web
SDM

| Schedule
Staff
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NWS Portland

Projects
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Statement of Hydrologic Event:
Which rivers are forecasted to flood?
What is the maximum expected flood?
What seasonal flow volume is expected?

Elements of a Long-term Forecast

D

Timing of Event:
Will it flood this month or next?
When are low flows expected?
What is the season of maximum runoff?

Confidence of Forecast:
What is the likely range of flows?
What are the chances of flooding?
When is the most likely period of flooding?

Thursday

S 20°%
Slight Che
Showers

Hi 81°F

November

! 5 20%

Slight Che
Flooding




. Long-term Forecasting Drivers

Soil Moisture Snowpack Precipitation



NWRFC Forecasting Models

Statistical Water Supply Model

" Seasonal Volumetric Forecasts
* Regression techniques
* Agency Coordinated (consensus)




Statistical Water Supply

Regression Model Development

Combined Index:

H!S’[OF!CBJ PreC|p Water Supply Regression Equation
Historical Snow (April - September)

Historical Runoff

Historical Precip ] ' - yar,s cobined |

snow/precip/runoff INDEX
VS

Plotted Against
RUNOFF for same year

Historical
Runoff Volume

Seasonal Runoff Volume

Combined Index {inches)




Forecast
Runoff Volume

is a function of

Combined Index:
Observed Precip
Observed Snow
Observed Runoff
Future Precip

Statistical Water Supply

Seasonal Volume Forecast

Seasonal Runoff Volume

Water Supply Regression Forecast
(April — September)

Cormhbined Index “alue 10.8in.

A5 volume Forecast 112 kaF

Combined Index (inches)




River & Hydrology
Forecasts:

0-14 Days

I I S ] W =1

Wiater Supply

Watch & YWarnings
Flood Qutlook
Discussion

Fast Floods
River Phaotos
Damhreak
Hydrologic Cycle

Precip & Weather
FPrecipitation
SOy
Chsenmations
Mesowest Ohs
Forecasts
Exp Forecasts
Temp & Precip
Forecasts

Climate

Diata and Indices
izlimate Forecasts
El Bino and MJO
Hydroclimatology

Water Supply Forecast Products

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Year 2008, Forecast Pericd Apr -- Jul
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cqgi
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| The Official Statistical Water Supply forecast is issued between the middle of December and July 1st.
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COLUMBIA - THE DALLES DAM (TDAQ3)

Forecasts for WY 2008
Official Forecast (Regression) {Descrition
meriog | Forecast | %of | &% 95% | o g | Mo | Minof
(AR |Average | Forecast | Forecast Fecord | Record
Average
JAM-SEP || 114000.0 54 1222700 (1057300 | 1213000 [(176593.0 |64517.0
JUL-SEP | 307000 103 a8970.0 | 224300 29810.0
APR-ALIGY 947000 102 |102970.0 | 86430.0 H3090.0 |133733.0 (494450
JAM-ALIG | 109000.0 54 1172700 (1007300 | 1147000 [(163669.0 |59871.0
JUL-AUG | 25700.0 106 23970.0 | 17430.0 24240.0
AFPR-SEP| 1000000 1 1M 108270.0 0 91730.0 HBE50.0 |141056.0 [54081.0
JAM-JUL | 1071000.0 54 1092700 927300 | 107300.0 (159000.0 |153359.0
APR-JUL | 870000 103 Ha270.0 | Fa873a0.0 246500 |123463.0 [42933.0




Water Supply Text Forecast

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cqi

o

T
(/\% select Recent Regression Text Forecast

'Year Month |[Early Bird| Final |Mid Month

silorthwest Riwer Forecast Center

p,g?i,gwemh,, , \ITuesday July 02, Z008 at Z0:50 GMT < |2|:”:IE |l | 08-28-2003 IDT—DB_EDDBI

| 2008 | Jun | 05-29-2008 |06-06-2008 | 0B-20-2008
05-01-2008 |05-07-2008 | 05-16-2008

Fuull month of obserwved precipitation
Future precip assumed to be normal |2DDE Py

No snow included

| 2008 | Mar | 02-28-2008 |03-07-2008 | 03-13-2008
| 2008 | Feb | 01-21-2008 |02-07-2008 | 02-14-2008
|2008 | Jan | 12-28-2008 |01-08-2008| 01-17-2008

|
|

o Full couplement runcff applisd through JUN | 2008 | Apr | 03-27-2008 |04-07-2008 | 04-17-2008
| |
|

TPPER COLUMEIL BASTNS

Jul-02 Final
Forecast Bunoff
Stream and Station Probable % Maximam % iri ¥ Awerage PrevYr
COLTMEIA EIVEER
MICa BRESERVOIER INFLOW, EC JAN-JUTL 2370,
FEE-SEP 13400,
APR-SEP 13000,
REVELSTOEE, EC JAN-JUL 14300,
ARBOW LAEES INFLOW JAN-JUL  z0700.
FEE-SEP Z&zO00.
APR-SEP EZEz00.
EIRCHEANE.,, EC {1} JAN-JUTL 27400,
APB-SEF 4z500.
GRAND COULEE, Wi (1) JAN-JUL  &l300.
ADD-ZRED
BOCE ISLAND D&M EBLO, Ta (1) JAN-JTL
APBR-SEF
THE DALLES NE, 0OR (1) JAN-JUTL 101000,
APR-ATTZ 94700,
APBR-SEP 100000,

104  llzo0.0 lle . 20 26813, 2938
10Z  14700.0 113 . 93 12380 1zz00
104  l4z200.0 114 . 94 12500 11280
103 15z00.0 110 . AL 13880 141320
99  EEL00.0 107 . 20 20260 20730
992  Egloo.0 106 . QF  E&4E0. z4080

E71l00.0 108 . 94 EFE110. 222E0
296 41&500.0 107 . 28 3E8930. 41120
28 d4e600.0 107 . 88 43500 d7360
27 e7l0o.0 107 . 22 eZ300. 5330
inz 211000 111 Eal k] : ARET0
o8 102

T8T00.0 113
24 102000.0 102

l0z000.0 111

lo2000.0 110

ju R e e e O Y o O e o o o o

22 . 71220
3 . 65310
g8 1073000 114700
93 93090 27540
93 9288500 101700
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K4 Water Supply Release Schedule

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cqi
i

Water Supply Forecast Release Schedule for 2008-2002 WY

' |[Type of Forecast Month

Mar | Apr | May

Early Bird (Frelim Forecast) 230 | 249

Offical Forecast (Final) T T

<7 [Feak Flow Forecast 8 8

Mid-month Lipdate 18 23 21

Live Call a g

FMormal Release Time is in the Afternoan on Days Listed

Monthly Water Supply
Live Call / Webinar




NWRFC Forecasting Models

Ensemble Streamflow Prediction (ESP)

" Short, Medium, and Longterm capabilities
* Variation on NWRFC short-term modeling system
* Provides an ensemble of possible outcomes
* |ssued as a probability forecast




ESP

Example showing 42 trace outcomes for
The Columbia River at The Dalles, OR

Runtime conditions: 9/13/2004
Analysis period: 1/1/2005-8/1/2005

Traces represent ensemble of possible
river flow behavior (Jan-Jul)

4

Exceedance Probability Plot:

Median Forecast ﬂ*
(most expected) [T ="

............... - M

Ranked flow volumes (each point
represents area under individual
ensemble traces) for Jan-Jul period.

Seasonal Volume (AF)

50% Value is comparable

to WS forecasts :
Probability of Exceedanc

0% 5% 2% 1%




ESP Forecast Products

http://www.nwrfc.noaa.gov/espws/espws.cqgi

drolegic Indicalor

1= Normal, 0 = Mo Data
2= 80% of Bankfull

3= 80% of Bankfull

4 =Above Bankfull

5= AboveFlood Stage
Chbserved (Sdid)
Simulated (Striped)

recasts
ESP Forecasts for Forecast Period (KAF)

Forecast 90% 0% a0 % 30% 10%
Period

Probahiliy | Prabability | Probabilty | Probabilty | Probabiliy
JAN-SEP || ToBs0.4 70850.4 70850.4 70850.4 70850.5
JUL-SEP | 184204 18420.4 18420.4 184204 18420.5

APR-SEP | 598724 59872.4 59872.4 59872.4 598725

Graphics

Data and Indi
Clirmate Fore
El Mino and
Hydroclimatolo




Seasonal Volume Forecasts

http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cqi
http://www.nwrfc.noaa.gov/espws/espws.cgi

3. e
Statistical Water Supply ESP Volume Forecasts

S

The Official Statistical Water Supply forecast is issued between the middle of December and July 1st.
Ensemble Predicted forecast are issued weekly. A comparison continues to be made
between the two forecasts through the end of September.

COLUMBIA - GRAND COULEE DAM (GCDW1)
Forecasts for WY 2008

|0ffi-::ia| Forecast (Regression) {Descrptoi} HESP Forecasts

| ESP Forecasts for Forecast Period (KAF) Ohs Flow
M of Min of Forecast G0 % 7O % a0 % a0 % 10 % Frarn Start of

Record | Record Period | Exceedance | Exceedance | Exceedance | Exceedance | Exceedance | FeriodTo
Probability | Probability | Probability | Probability | Probability | 9/8/2003

JAR-SER [ 712000 | 87 [7Esoo0 [e54100 [ 730400 [1035000 (440000 [[JAn-SEF [ Bssi7o | BBSEES | 690248 | 681021 | 681805 | BBS5ZD
[JUL-SEF | 231000 | 105 |28890.0 [17310.0 | 21830.0 [[Jusep | 207650 | 208149 | 208728 | 200504 | 210285 | 184000
[4PR-JUL [ 654000 [ 103 [611600 [48610.0 [ 538500 [ 76236.0 [318850 [ | | | | | | |
[APR-SEF [B&3000 | 102 [710800 [595100 | 636900 | Ge5120 398260 [ [APR-SEF [ G28910 | 630408 | 630886 | 631761 | 637545 | BORZA(

| | | | |

| | | | |

| | | I I

| | | | |

30yr
4 (1971-2000;
Avarage

Forecast | % of 5% 95%

Period (KAFY  |Awerage |Forecast |Forecas

A[san-duL [B13000 [ o7 [670800 [55510.0 [ 628000 | 611400 [347600 [

[sFR-AUG [ 617000 [ 102 [674000 [55810.0 [ 602000 [ 64080.0 [374420 [

|
|
[Jar-auG [ 676000 | 97  [733900 [618100 | 693400 [ |
[JuL-auc [ 195000 | 107 [252000 [13710.0 | 18230.0 [ |




Water Supply
Forecast
Information

ESP Interactive Ensemble Analyzer

http://www.nwrfc.noaa.gov/espadp/espadp.cgi

Water Supply Forecast (Issued 07-08-2008)

Mext Offical Wwater Supply Issued Mid-December 2005
Map data updated 07/08.20:58 GMT, 07/08.13:58 PDT.

Please participate in the 2008 Hydrologic Services

Flace cursor over point for Station Infa, click point for data plot.
Select Zoom Optian to Zoom in on map
Cli

-

ESP Ensemble Trace Files

Basin: | Select Basin

Site: Select Site -
TS Type: | Select ESP Type -

Output Variable: Accumulation Interval: Start Date
* Mean  Day |03 ~||Sep =]|2008 =]
T Max £ Week End Date

© Min " Month
 Sum " Entire Period |U3 jl Dec jl 2003 j

Plot Options:

* Traces { Probability ¢ Expected Value { Exceedance

Show Plot | Show Table




ESP Interactive Ensemble Analyzer
Ensemble Members (Traces)

NOAA-NWRFC ESP Analysis Plot
(TLMO3) WILSON-NEAR TILLAMOOK

County: TILLAMOOK — State: OR
Elevation: 42 (feet)  Latitude: 45 28" 33" Longitude: 123 43" 30"

Click fo down load TRACES

ESP Trace Ensemble of WILSOW RIVER at MILSOM R M TILLAMOOK
Latitude: 45.3 Longitude: 123.7
Forecast for the period 9-15-2608 14h - 12-31-200828 14h
Thi=s is a conditional =imulation based on the cortent conditions as of 9-2-26@88

.8 Trace Start Date

1943 1978
1958 1971
1951 1972
1952 1973
1953 1974
1954 1973
1955 1978
1956 1977
1957 1973
1952 1973

ESP Ensemble Trace Files

FS = 12ft, 15000 cfs

Basin: | WILSON =l

River Flow Site: INEARTILLAMOOK -
(CFSD)
TS Type: I MAT A

Qutput Variable: jon Interval: Start Date

End Date

N " Month
© Sum " Entire Period £ IDBC ][00 =]

LA !
i g ¢ -
e ey Plot Options:
12/I14 12}24 ohahility L8 Expected Value " Exceedance

Show Table

This plot is often refered to as the 'spaghetti’ plot. It displays all of the traces together on the same plot. This plot does not contain
explicit probabilistic information but does show the variability of the forecast data. The Y-axis is the selected hydrologic parameter and
the ¥-axis is date of the analysis selected at forecast time. The trace color code represents the year. Traces will show the streamflow
time series for each calibration vear over the selected analysis period. Data will be aggregated for the interval selected. For example, if
you select Mean and Day, you will get the mean daily flows each day of the analysis pe riod.




ESP Interactive Ensemble Analyzer
Exceedance Probability Plot

(TLMO3) WILSON-NEAR TILLAMOOK

County: TILLAMOOK  State: OR
Elevation: 42 (feety  Latitude: 45 28'33" Longitude: 123 43" 30"

Click fo down load TRACES

Chances of Excesding River Lewvels oh the WILSOH RIUER &t WILSOM R H TILLAMOOK
Latitude: 45.5 Larigitude 123.7
Forecast for the period 9/15/2998 = 11,2889
This is a conditional =imulation based on the corrent conditions as of 9-2-2083

.a

ESP Ensemble Trace Files

Basin: | WILSON =l

FS = 12ft, 15000 cfs Site:  [NEARTILLAMOOK =
TS Type: INAT Vl

Output Variable: Accumulation Interval: Start Date

 Day
» {15 =l sep ~|[ 2008 =]
Ri ) N c Mo » el End Date

iver Flaow

(CRED . T Sum * Entire Perio |31 jl Dec jI 2005 |

Plot Options:
“ Traces Probability o Expected Valu

Ehow Piot | Show Takle |

265.0 v
997 98%  95%  99%  OER  TA% GO Sa% 4a% 387 wan | 16z 5 %

Less than 20% chance of flooding between 9/15/08 and 1/1/09

The exceedance probability plot presents the results of a frequency analysis of a given output variable for a speified time window. “alues
of the output variable and/or the fitted probability distribution are plotted against the exceedance probability. Walues of the output variable
and/or the fitted probability distribution are plotted against the exceedance probability. The exceedance probability is based on the
empirical distribution. The degree to which the fitted distribution fits the data values affects the degree of confidence one should place on
the probability estimates. When generating probability plots or tables, its always a good idea to check the exceedance plot to make sure
that the assumed distribution is a reasonable fit.




ESP Interactive Ensemble Analyzer
Text Summary and Trace Data

ESP Ensemble Trace Files

TS Type:

Output Variable: Accumulation Interval: Start Date
Mean " Day
* Max " Week
" Min " Month
C" Sum * Entire Period

CTich fo down load TRACES Plot Options:
T Traces ' Probability ©  Expected Value ™ Exceedance

er Flow ([HMs

:t WMindow
JER at WILZON B N TILLAM

at WIL3COWN E N TIL o.50 ars L2 0.10 Tnits

= H: SH: CHe SH: H: CHe CHe CH: H:




Future NWRFC Changes

" Community Hydrologic
Prediction System
(CHPS)

= Short-term Ensemble
Streamflow Forecast
(XEFS)

" Gridded Data Sets

" Expanded Web Services



(CHPS)

Application of Delft-FEWS for the Severn Catchment, Midlands Region, UK
{picture reproduced by kind courtesy of the Environment Agency, UK).

i HEFS Midlands Reglon, Pre-release 05, May 2004 (Stand alone) T CUStOmIZGd appllCatlon Of

. Ak n
Fle Joon ook Cobens Mep

UTJ'Q*M Mol Frreced  FoecnsiManagemerl  VWhabfScerarn Losy Errvaer Correlation (ELFS) Hety WS

" Flexible open-ended
software infrastructure

" Rapid integration of new
technigues

" |ncreased ability to
collaborate with outside
entities

I[I 15030 i IFIN L




Community Hydrologic Prediction System
(CHPS)

" Implementation planned for 2010

" Additional forecast products and
services



Ensemble Streamflow Forecasting

" Stream flow forecast uncertainty

Flood Stage

)
o)
S
@®©
<
&)
R
0O




Ensemble Streamflow Forecasting
Modeling Uncertainty

Precipitation Traces




Ensemble Streamflow Forecasting
Example Product

Implementation planned for 2010 with CHPS

Flood Stage




Gridded Datasets

2.5 km grid

RFC generated
Precipitation Forecasts

RFC generated
Temperature Forecasts

Projected for 2010 with
CHPS implementation




Gridded Datasets

" WFO grids currently
available from the
National Digital Forecast

Database (NDFD)
(www.weather.gov/ndfd)

" Formats
" GRIB2
= XML
" Graphical

12z iszuance Graphic created-Sep 03 S:31AM



Expanded Web Services

" Western Water Supply

http://www.nwrfc.noaa.gov/westernwater



hel,
MNational Weather Service Western Reaion =

Western Water Supply Forecast

Find Map Points

Forecast Locations
(YAverage)

¥ O o Data

I B U B B Y

Basin Qutlines

Western Water Supply Application Suite - version 1.0

http://www.nwrfc.noaa.gov/westernwater



National Weather Service Western Region

Seasonal Runoff Forecast Evolution Plot

MEHAMA (MEHO3}

Maximum

ble Minimum
th

Volume (Kaf)

1000 |

Fab RAar IEay Jun Jul Aug Sap

LIl .

Water Supply Forecasts Ensemble Forecasts Observetions Graph Options

.

Update ]

Western Weter Supply Application Suite - wersion 1.0
. i

http://www.nwrfc.noaa.gov/westernwater/evolution/index.php?id=MEHO3



. National Weather Service/River Forecast Center

- Western Water Supply Application Suite

NOAA/NWS Water
Resource Forecasts map

water supply ensemble

forecast

water supply

Seasonal Forecast Verification and Analysis

climate

verification !
scenarios

data about
checkout westarm water

Historical - THE DALLES (TDAO3)
Forecast Period: Jan - Jul
115000

110000

105000

SE000

20000

Volume Forecast |

25000
0000
7000 & """"IF';;"
1 . 1 1 1 1

Obzervations
Hiztorical Awer
Period of Recor
Mz mm =
Period of Recor
Mi i mm
COORD

70000

2002 2003 2004 2005

Al

1
JFMAMIJIFMAMJI IS FMAMJJFMAMIJF

MoA M
2008

Options

Statistic

¥ Historical

" Streamflow Histogram
" Scatterplot

€ WMAE (Lead Time}

" MAE (Years)

" RMSE (Lead Time}

" RMSE (Year}

" Skill Score (Lead Time!
" Skill Score (Years)

" POD Above Climatology
" POD Below Climatology
" FAR Above Climatelogy
" FAR Below Climateloay
" Rank Histogram

" Rank Histogram (Lead Time}
" Percent Difference

Forecast Types
Time Scale




NOAR & Mational Weather Service/River Forecast Center

- - Western Water Supply Application Suite

Monthly Accumulation Mean for Climate Change at DWRI

0 LA A R AR AR AR A NN RRRRRR AR RRRRRRRACEERRRRANAN(EEERRRARAIL R RRRRAIENE AR AR AR RRRRI R AL
2 215 2020 ZIE] 2030 23 Zid) 203 ZIDEEHL‘JI

Arbitrary changes to basin temperature imposed on forcing time series
(e.g. 0.1 F |/ year in example above)




www.nwric.noaa.gov

www.nwric.noaa.gov/presentations

5241 NE 122nd Avenue
Portland, OR 97230



